The present investigation was taken to screen out the best concentrations of chemical .48 and 7.55 cm). Among various alternatives for reducing cost in ''biofactories'' or commercial plant production laboratories, using NaOCl is a good alternative to replace the autoclaving procedure.
Introduction
Sugarcane is negatively affected by diseases largely due to its vegetative propagation through the use of stem sections (setts). Quality seed assumes a great significance in any crop and so it is in sugarcane. Micro propagation is one of the most important techniques for commercial cloning of plants. Tissue culture plantlets are best alternative for conventional seed nursery programme. The advantage of micro propagation includes assured genetic purity and uniformity, high planting ratio (1:25-30), high germination percent (about 95%), early germination, disease and pest freeness and fast area coverage.
Despite several clear advantages of in vitro culture techniques, some problems persist and do not satisfy the commercial interests, particularly the high costs of implementation and technical maintenance. In this context, one of the main problems is high energy expenditure and time taken for the preparation of material during the autoclaving phase of culture medium (Macek et al., 1995) . Cost of production of tissue culture seedlings can be reduced by saving energy and time, which is possible by using chemical compounds/natural plant ISSN 2348 -7968 extracts. Keeping this in view the present investigation was taken to screen out the best concentrations of chemical sterilants (HgCl 2 , NaOCl, H 2 O 2 and AgNO 3 ), fungicides (Carbendazim, Propiconazole, Hexaconazole and Tebuconazole) and natural extracts (aqueous extracts of Morinda citrifolia leaf, Azadirachta indica leaf and Allium sativum bulb) on the in vitro developed shoots of sugarcane using Meristem tip culture.
Materials and methods
Fresh tops of commercial sugarcane variety grown at the research farm of Regional Agricultural Research Station (RARS), Anakapalle, Andhra Pradesh, India were collected.
Sugarcane tops (10cm length) treated with 0.1% (w/v) mercuric chloride (HgCl 2 ) solution for about 35-40 minutes in laminar air flow chamber and washed out thrice with sterile distilled water. The explants (apical shoots) are picked carefully and the outer leaf sheaths are removed one by one with out exerting pressure on the internal tissues with scalpel until the apical dome with two or three leaf primordia is exposed. After excising the apex, the explants are transferred immediately on a filter paper support immersed in MS (Murashige and Skoog, 1962) liquid medium supplemented with BAP (0.2mg/l), KN (0.1mg/l) along with 20g/l commercial sugar. Cultures were incubated at 25°C under 16/8 hours (light/dark) photoperiod with a light intensity of 2500 lux supplied by cool white fluorescent lamps. The initiated shoots after 25-30 days were transferred to multiplication medium as described earlier by Adilakshmi et al., (2013) . namely Mercuric chloride (HgCl 2 ), Sodium hypochlorite (NaOCl), Hydrogen peroxide (H 2 O 2 ) and Silver Nitrate (AgNO 3 ) were added separately to the medium at various concentrations (0.075g/l, 0.100g/l, 0.125g/l, 0.150g/l, 0.175g/l and 0.200g/l). After adding sucrose (27 g/l), pH of the medium was adjusted to 5.8 using 0.1 N HCl or 0.1 N NaOH. In another set of treatments, commercially available fungicides like Carbendazim (0.075g/l; 1.000g/l; 1.250g/l; 1.500g/l; 1.750g/l and 2.000g/l), Propaconazole, Hexaconazole and Tebuconazole (0.750ml/l; 1.000ml/l;1.250ml/l; 1.500ml/l;1.750ml/l and 2.000ml/l) was also tested. Similarly, natural aqueous extracts extracted using Soxhlet extractor from Morinda citrifolia leaf, Azadirachta indica leaf and Allium sativum bulb at various concentrations (0.010ml/l; 0.500ml/l; 1.000ml/l; 2.000ml/l; 3.000ml/l and 4.000ml/l) was also tested on media sterilization. About 30 ml of the medium was poured in clean bottles duly rinsed with NaOCl and single distilled water, closed with polypropylene screw caps were used for sub culturing. A set of 6 bottles containing the un-autoclaved medium without any chemical sterilants was considered as control-1. A similar set of 6 bottles containing the same medium, without any chemical sterilants, but autoclaved at 121ºC for 15 minutes served as control-2.
Shoots produced on conventionally sterilized (autoclaved) medium as described above, were aseptically transferred from the 4 th sub cultured in vitro sugarcane cultures (as the multiplication rate will be more at this stage) under Laminar Air Flow cabinet on media containing chemical sterilants, fungicides and natural extracts and maintained in growth room at 25 ± 3°C under 16 h illumination of cool white fluorescent tubes at an intensity of 2500 lux.
The data on per cent survival, mean number of shoots per culture, shoot length (cm), rooting (%), mean number of roots and root length (cm) were recorded at 21 days after
transfer. A total of 20 bottles were sub cultured for each treatment and the experiment was performed thrice. The data obtained were statistically analyzed and presented as mean ± SE.
Results and discussion:
The data on survival (%), mean number of shoots per culture and mean shoot length number of Roots per culture and mean Root length (cm) were presented in Table - Table- 3. Among various concentrations tested with natural aqueous extracts, maximum rooting (%), mean number of roots and root length (cm) were recorded in Morinda citrifolia leaf extract at 4.000 ml/l (60.10%, 7.00 and 6.22 cm) shown in Figure-10 The results obtained with leaf extract of Morinda citrifolia was some how better in controlling contamination compared to other treatments like Azadirachta indica leaf , bulb extract of Allium sativam and control-1. Studies on plant extracts and essential oils as microorganism inhibitors were reported (Usha et al., 2012) .
Conclusion
Among various alternatives for reducing cost in ''biofactories'' or commercial plant production laboratories, using NaOCl is a good alternative to replace the autoclaving procedure. Media sterilization through autoclaving requires a lot of power consumption, time and labor. Hence, the present study clearly states that NaOCl can be used as an alternative to autoclaving. However, detailed information regarding the influence of NaOCl on in vitro culture during micro propagation is lacking. Thus, it is important for further evaluation, to verify its efficacy during other in vitro techniques e.g. callus studies
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